MAPK -basic facts
Protein kinases are enzymes that covalently attach phosphate to the side chain of either serine, threonine, or tyrosine of specific proteins inside cells. Phosphorylation of proteins can control: 1) enzymatic activity 2) interaction with other proteins and molecules 3) location in the cell 4) propensity for degradation by proteases MAPKs phosphorylate specific serines and threonines of target protein substrates and regulate: 1) gene expression, 2) mitosis, 3) movement, 4) metabolism, 5) programmed cell death.
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MAPK-catalyzed phosphorylation of substrate proteins functions as a switch to turn on or off the activity of the substrate protein. 
Growth factors activate ERKs
In response to epidermal growth factor (EGF), the ERK2 translocates into the nucleus. When ERK2 is activated in the cytoplasm, it moves to the nucleus after it is phosphorylated by a mechanism, which has been reported to include at least two pathways:
1.
passive diffusion of a monomer and 2.
active transport of a dimmer
The EMBO 1999,18, 5347-5358 ERK2 tagged with GFP enters nucleus in a saturable, time and temperature dependent manner and involves a direct interaction with nuclear pore complex proteins. The term 'high content' is used to refer to processes that are defined spatially and temporally in the context of the structural and functional integrity of each individual cell with an array of cells. 
Jelena @ Wipf group

Technological solutions
Fluorescence microscopy:
• high resolution,
• high information content,
• huge data files (tera-bites)
• best for validating primary screening hits.
Laser-scanning cytometry:
• can be focus-independent
• process data directly to rapidly detect and quantify all fluorescent • objects.
• exceptionally fast read times (down to 3 minutes per plate)
• used to identify objects Analysis of multicolour fluorescence in fixed and/or live cells by detecting cellular events using fluorescently tagged markers Multiple cellular readouts within a single experiment. Fluorescent biomolecules employed as intracellular protein markers are a major advance for HCS.
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The flow from biological question to data acquisition and analysis and generation of cellular knowledge
The cycle must be iterated to build on available cellular knowledge. Fully integrated HCS tools are required to automate the processes described for performance on a large scale. Data analysis is represented as an iterative process to reflect the extraction of different kinds of cellular information from the same set of image data. High content screening in cell based assays Possible readouts of a translocation assay measuring the redistribution of a fluorescently labeled molecule from cytoplasm to the nucleus. 
